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transmitting apparatus which transmits time-synchroni-
zation-information data through an asynchronous net-
work, and information processing apparatuses which
share identical time information by receiving the time-
synchronization-information data. At least one data item
whose transmission and reception within a predeter-

mined reaching time are requested to be guaranteed is
transmitted by one information processing apparatus
among the information processing apparatuses to at
least one of the other information processing apparatus-
es in a state in which the one information processing
apparatus occupies a first interval on a communication
schedule based on time-synchronization information rep-
resented by the time-synchronization-information data.
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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to an asynchro-
nous network system, information processing apparatus,
data-transmission managing method, data-reception
managing method, and program.

[0002] In common LAN (local area network) commu-
nication, it is not assumed that particular data packets
occupy a transmission path. In other words, itis premised
that a plurality of services can transmit corresponding
data packets anytime. Accordingly, for each service, it is
necessary to consider how much packet loss and delay
are acceptable which are caused by data-packet colli-
sions occurring during transmission of data packets.
[0003] This is not a big problem for transmitting data
packets corresponding to a service that does not need
to be offered in real time, but is a big problem for trans-
mitting data packets corresponding to a service that
needs to be offered in real time.

[0004] Technologies considering this problem are dis-
closed in Japanese Patent Nos. 3385899 (real-time com-
munication method) and 1963910 (multimedia LAN sys-
tem).

[0005] Japanese Patent No. 3385899 discloses a
technology in which, by transmitting data packets which
are periodically generated and which need real-time
functionality within a predetermined time, the amount of
data that can be transmitted within the predetermined
time is reduced to a predetermined value or less.
[0006] In addition, Japanese Patent No. 1963910 dis-
closes a technology that guarantees real-time function-
ality by providing synchronous time slots, synchronous
transfer slots, and asynchronous transfer time slots
which are common to the entirety of a LAN system, and
using the synchronous time slots.

[0007] There is a case in which, regarding a specific
video frame, it is necessary to use a network to control
the operation, by a plurality of video switching appara-
tuses, of simultaneously switching their video signal out-
puts.

[0008] To realize this control, not only transmission of
corresponding control-data packets in a particular fixed
time by a control apparatus, but also reception of the
control-data packets within a particular fixed time by one
video switching apparatus needs to be executed.
[0009] However, when a LAN is used for transmitting
the control-data packets, it is difficult for the technologies
disclosed in Japanese Patent Nos. 3385899 and
1963910 to satisfy the above condition. In other words,
in either technology, for data-packet communication that
needs to be performed in real time, a sufficient bandwidth
can be guaranteed, butiitis difficult to guarantee reaching
of data packets and reception of the packets in a fixed
time.
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SUMMARY OF THE INVENTION

[0010] Anembodiment of the presentinvention relates
to an asynchronous network system that transmits, in a
packet multiplexing form, data whose transmission and
reception within a predetermined reaching time are re-
quested to be guaranteed, and data whose transmission
and reception within a predetermined reaching time are
not requested to be guaranteed.

[0011] Another embodiment of the present invention
relates to an information processing apparatus that func-
tions as a transmitting apparatus for transmitting data
whose transmission and reception within a predeter-
mined reaching time are requested to be guaranteed.
[0012] Another embodiment of the present invention
relates to an information processing apparatus that func-
tions as a receiving apparatus for receiving data whose
transmission and reception within a predetermined
reaching time are requested to be guaranteed.

[0013] Another embodiment of the present invention
relates to a method for managing data transmission via
an asynchronous network and a method for managing
data reception.

[0014] In addition, still another embodiment of the
present invention relates to a program that allows an in-
formation processing apparatus existing on an asynchro-
nous network to function as a transmitting apparatus or
a receiving apparatus.

[0015] According to an embodiment of the present in-
vention, there is provided an asynchronous network sys-
tem including a transmitting apparatus which transmits
time-synchronization-information data through an asyn-
chronous network and a plurality of information process-
ing apparatuses which share identical time information
by receiving the time-synchronization-information data,
wherein at least one data item whose transmission and
reception within a predetermined reaching time are re-
quested to be guaranteed is transmitted by one informa-
tion processing apparatus among the plurality of infor-
mation processing apparatuses to at least one of the oth-
erinformation processing apparatuses in a state in which
the one information processing apparatus occupies afirst
interval on a communication schedule based on time-
synchronization information represented by the time-
synchronization-information data.

[0016] According to an embodiment of the present in-
vention, by adaptively setting a time allocated to a first
interval in accordance with characteristics of an asyn-
chronous network, even in the asynchronous network,
regarding a data packet whose transmission and recep-
tion within a predetermined reaching time are requested
to be guaranteed, reaching of the data packet within the
reaching time and the execution of reception for the
reaching can be realized.

[0017] Further particular and preferred aspects of the
present invention are set out in the accompanying inde-
pendent and dependent claims. Features of the depend-
ent claims may be combined with features of the inde-
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pendent claims as appropriate, and in combinations other
than those explicitly set out in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The presentinvention will be described further,
by way of example only, with reference to preferred em-
bodiments thereof as illustrated in the accompanying
drawings, in which:

Fig. 1 is a block diagram showing an example of an
asynchronous network system according to a first
embodiment of the present invention;

Fig. 2 is a time chart showing a communication
schedule in the first embodiment;

Fig. 3 is a block diagram showing an example of an
asynchronous network system according to a sec-
ond embodiment of the present invention;

Fig. 4 is a time chart showing a communication
schedule in a normal mode in the second embodi-
ment;

Fig. 5 is a time chart showing a communication
schedule in an abnormal mode in the second em-
bodiment;

Fig. 6 is a block diagram showing an example of an
asynchronous network system according to a third
embodiment of the present invention; and

Fig. 7 is a time chart showing a communication
schedule in the third embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] Information processing apparatuses according
to embodiments of the present invention are described
below.

[0020] Regarding portions of this specification which
are not particularly shown or described, commonly
known or publicly known technology is applied.

[0021] The following embodiments are exemplifica-
tions of the present invention and the present invention
is not limited thereto.

A. First Embodiment

[0022] Fig. 1 shows an asynchronous network system
according to a first embodiment of the present invention.
This asynchronous network system includes three infor-
mation processing apparatuses 1, 2, and 3, and a time-
synchronization-information-data transmitting apparatus
4.

[0023] The information processing apparatuses 1, 2,
and 3 are network terminals that transmit and receive
data packets via a LAN. The time-synchronization-infor-
mation-data transmitting apparatus 4 is a network termi-
nal that transmits time-synchronization-information data
through the LAN.

[0024] Transmission of the time-synchronization-infor-
mation data is performed by broadcasting or multicasting.
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In the case of the first embodiment, the time-synchroni-
zation-information data is broadcast to the information
processing apparatuses 1, 2, and 3. In other words, all
the information processing apparatuses 1, 2, and 3 share
the same time information, and transmit and receive data
packets in accordance with a common communication
schedule.

[0025] Fig. 2 shows the communication schedule.
[0026] Part (A) of Fig. 2 shows an example of timing
for transmitting a time-synchronization-information pack-
et by the time-synchronization-information-data trans-
mitting apparatus 4. Time-synchronization-information
packet P is broadcast at times T(n), T(n+1), T(n+2), etc.
[0027] The information processing apparatuses 1, 2,
and 3 receive time-synchronization-information packet
P, and synchronize their timers with times T(n), T(n+1),
T(n+2), etc.

[0028] Parts(B)and (C)ofFig. 2 show communication-
schedule setting examples based on the times indicated
by the timers. In other words, Parts (B) and (C) of Fig. 2
show examples of a transmitting schedule and a receiv-
ing schedule, respectively. Application programs corre-
sponding to transmitting and receiving functions operate
in accordance with the transmitting and receiving sched-
ules.

[0029] In the transmitting schedule, a sending period
t1 for sending a data packet whose real-time functionality
should be guaranteed is set for each of times T(n), T
(n+1), T(n+2), etc. The data packet whose real-time func-
tionality should be guaranteed is an example of a data
packet whose transmission and reception within a pre-
determined reaching time are requested to be guaran-
teed.

[0030] In the receiving schedule, a receiving period t2
for a data packet whose real-time functionality should be
guaranteed is set for each of times T(n), T(n+1), T(n+2),
etc.

[0031] The sending period t1 is set in accordance with
a transmitting amount of data whose real-time function-
ality should be guaranteed.

[0032] Thereceiving periodt2is setin accordance with
a packet-reaching delay time unique to the LAN, time-
out values of T'(n), T'(n+1), etc., which are set in the
application program corresponding to the receiving func-
tion, and a processing-time margin in the case of data
packet transmission using a communication protocol that
executes retransmission when acknowledgement and
communication fail.

[0033] A period A1 is an error in a time, used by the
application programs of the information processing ap-
paratuses 1, 2, and 3, for each of times T(n), T(n+1), T
(n+2), etc., in the time-synchronization-information-data
transmitting apparatus 4.

[0034] A period A2 is an error, in reception-confirma-
tion time in the receiving function application programs
of the information processing apparatuses 1, 2, and 3,
for a data packet sending time.

[0035] Itis preferable that each of both periods be ide-
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ally zero.

[0036] Time-synchronization-information data items T
(n), T(n+1), T(n+2), etc., do not necessarily need to be
periodically generated. For example, time-synchroniza-
tion-information data items T(n), T(n+1), T(n+2), etc.,
may be aperiodically generated correspondingly to a
case in which the receiving function application program
need to set time-out values T’(n), T'(n+1), etc.

[0037] In addition, one sending period t1 and one re-
ceiving period t2 do not necessarily need to be set for
each of times T(n), T(n+1), T(n+2), etc. For example, in
the information processing apparatuses 1, 2 and 3, for
each of times T(n), T(n+1), T(n+2), etc., a plurality of
sending periods t1 and a plurality of receiving periods 2
may be set.

B. Second Embodiment

[0038] Fig. 3 shows an asynchronous network system
according to a second embodiment of the present inven-
tion. In other words, Fig. 3 shows an example of a video-
signal switching system to which an embodiment of the
present invention is applied. In this example of the video-
signal switching system, a form is described in which a
video-signal-switching control apparatus 5, video-signal
switching apparatuses 6 and 7, and a vertical-synchro-
nization-signal transmitting apparatus 8 are connected
to one another by a LAN.

[0039] The video-signal-switching control apparatus 5
and video-signal switching apparatuses 6 and 7 shown
in Fig. 3 correspond to the information processing appa-
ratuses 1, 2, and 3 in Fig. 1, respectively. The vertical-
synchronization-signal transmitting apparatus 8 in Fig. 3
corresponds to the time-synchronization-information-da-
ta transmitting apparatus 4 in Fig. 1.

[0040] The video-signal switching apparatus 6 has a
function of treating input video signals 11, 12, and I3 as
signals to be selected, and outputting selected video sig-
nals as output video signals O1 and O2.

[0041] The video-signal switching apparatus 7 has a
function of treating input video signals 14, 15, and 16 as
signals to be selected, and outputting selected video sig-
nals as output video signals O3 and O4.

[0042] In this example, the vertical-synchronization-
signal transmitting apparatus 8 supplies a vertical syn-
chronizing signal to the video-signal-switching control
apparatus 5 and the video-signal switching apparatuses
6 and 7 through the LAN. The vertical synchronizing sig-
nal is common to the system and playback of the vertical
synchronizing signal is performed. The video-signal-
switching control apparatus 5 and the video-signal
switching apparatuses 6 and 7 operate while using the
vertical synchronizing signal as common time informa-
tion.

[0043] The video-signal switching apparatuses 6 and
7 operate based on control commands received through
the LAN, and execute video-signal switching in response
to the control commands.
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[0044] The video-signal switching is executed in con-
junction with timing of the vertical synchronizing signal.
In the case of the second embodiment, a control com-
mand that controls video-signal switching is data whose
transmission and reception within a predetermined
reaching time are requested to be guaranteed.

[0045] Fig. 4 shows an example of a communication
schedule in the video-signal switching system. Fig. 4
shows transmission and reception of a control command
and an example of switching-operation timing.

[0046] Part (A) of Fig. 4 shows an example of timing
with which vertical synchronizing information is transmit-
ted by the vertical-synchronization-signal transmitting
apparatus 8 in Fig. 3. Here, vertical synchronizing pack-
ets P are broadcast with timing of Field(n), Field(n+1),
Field(n+2), etc.

[0047] The video-signal-switching control apparatus 5
and the video-signal switching apparatuses 6 and 7 re-
ceive vertical synchronizing packets P and share Field
(n), Field(n+1), Field(n+2), etc.

[0048] Part(B) of Fig. 4 shows a transmitting schedule
of control commands C(n) and C(n+1). C(n) represents
a control command that is transmitted in a transmitting
period t1 corresponding to Field(n), and C(n+1) repre-
sents a control command that is transmitted in a trans-
mitting period t1 corresponding to Field(n+1).

[0049] In addition, C6 represents a control command
for the video-signal switching apparatus 6. C7 represents
a control command for the video-signal switching appa-
ratus 7.

[0050] Accordingly, C6(n) represents a command that
is transmitted to the video-signal switching apparatus 6
in Field(n). C7(n) represents a command that is trans-
mitted to the video-signal switching apparatus 7 in Field
(n).

[0051] Part (C) of Fig. 4 shows a receiving schedule
for receiving control commands C6(n) and C6(n+1).
[0052] The video-signal switching apparatus 6 re-
ceives C6(n) in the receiving period t2 corresponding to
Field(n), and receives C6(n+1) in the receiving period t2
corresponding to Field(n+1). The video-signal switching
apparatus 7 also receives C7(n) in the receiving period
t2 corresponding to Field(n).

[0053] Part (D) of Fig. 4 shows a state in which control
content of C6(n) is reflected in the next field, Field(n+1).
Similarly, it shows a state in which control content of C6
(n+1) is reflected in the next field, Field(n+2).

[0054] Part (E) of Fig. 4 shows a state in which control
content of C7(n) is reflected in the next field, Field(n+1).
[0055] Fig. 5 shows an example of the operation of the
video-signal switching apparatus 6 when it is difficult for
the video-signal switching apparatus 6 to receive C6(n)
in the receiving period t2. This is specifically shown in
part (c) of Fig. 5.

[0056] Basically, in this embodiment, to prevent this
situation from occurring, the sending period t1 and the
receiving period t2 are set. However, there is a possibility
that a propagation delay more than the set period may
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occur. In the communication schedule in Fig. 5, such an
abnormal state is considered.

[0057] Confirmation of a success or failure of control
command communication performed between the video-
signal-switching control apparatus 5 and each of the vid-
eo-signal switching apparatuses 6 and 7 is performed in
a TCP/IP layer or application layer, which is not shown.
[0058] As a function different from the above, the re-
ceiving function application program determines whether
a control command whose real-time functionality should
be guaranteed has been received in the range of the
receiving period t2. A control command received in a pe-
riod longer than the receiving period t2 is invalidated.
[0059] In this case, as shown in part (D) of Fig. 5, by
transmitting NACKG6(n), invalidation of C6(n) is reported
to the video-signal-switching control apparatus 5. This
report enables the video-signal-switching control appa-
ratus 5 to retransmit information having the same content
with timing after the next field.

[0060] Part (E) of Fig. 5 shows a state in which control
content of C6(n+1) is reflected in the next field, Field
(n+2).

[0061] Methods for reporting a control-command-re-

ception delay include a method that constantly transmits
an ACK instead of transmitting a NACK. Specifically, in
one method, when a control command is received within
the receiving period t2, an ACK is sent back, and, when
a control command is not received within the receiving
period t2 due to a delay, no ACK is sent back. This re-
sponse is aresponse to a success or failure of "reception
within a period", and is different from that to a success
or failure of "communication itself".

[0062] The methods for reporting a control-command-
reception delay also include a method in which informa-
tion of a success or failure of "reception within the receiv-
ing period t2" is added to the response indicating the
success or failure of the "communication itself" using the
control command.

C. Third Embodiment

[0063] Fig. 6 shows an asynchronous network system
according to a third embodiment of the present invention.
Fig. 6 also shows an example of a video-signal switching
system to which an embodiment of the presentinvention
is applied. In this example of the video-signal switching
system, aform is described in which the vertical-synchro-
nization-signal transmitting apparatus 8, a video-signal-
switching control apparatus 9 with a monitor function,
and video-signal switching apparatuses 10 and 11 with
functions for monitors are connected to one another by
a LAN.

[0064] The video-signal-switching controlapparatus 9,
and video-signal switching apparatuses 10 and 11 in Fig.
6 correspond to the information processing apparatuses
1, 2, and 3 in Fig. 1, respectively. The vertical-synchro-
nization-signal transmitting apparatus 8 in Fig. 6 corre-
sponds to the time-synchronization-information-data
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transmitting apparatus 4 in Fig. 1.

[0065] The video-signal switching apparatus 10 has a
function of treating input video signals I1, 12, and I3 as
signals to be selected, and outputting selected video sig-
nals as output video signals O1 and O2.

[0066] The video-signal switching apparatus 11 has a
function of treating input video signals 14, 15, and 16 as
signals to be selected, and outputting selected video sig-
nals as output video signals O3 and O4.

[0067] A control command that controls this selecting
operation is supplied from the video-signal-switching
control apparatus 9 to each of the video-signal switching
apparatuses 10 and 11 via the LAN.

[0068] The vertical-synchronization-signal transmit-
ting apparatus 8 supplies vertical synchronizing informa-
tion to the video-signal switching apparatuses 10 and 11.
Playback based on a vertical synchronizing signal (com-
mon to the system) as the vertical synchronizing infor-
mation is performed. The video-signal switching appara-
tuses 10 and 11 execute video signal switching in con-
junction with the vertical synchronizing information.
[0069] The "function for the monitor" is used as the
meaning of a function in which, from among input video
signals and output video signals, a video signal desig-
nated by the video-signal-switching control apparatus 9
is packetized and transmitted.

[0070] In addition, the "monitor function" is used as the
meaning of a function of displaying received packetized
video signals.

[0071] Adisplayimage is displayed in accordance with
the vertical synchronizing information received from the
vertical-synchronization-signal transmitting apparatus 8.
Display-image switching timing allows an error of approx-
imately a field unit.

[0072] Therefore, the video signal packets can be
treated as data packets differentin property from the con-
trol command (described in the first embodiment) whose
real-time functionality should be guaranteed.

[0073] Fig. 7 shows an example of a communication
schedule in the video-signal switching system. Descrip-
tions of control-command transmission and reception
and switching-operation timing are omitted since they are
similar to those in the first embodiment.

[0074] Monitor-image transmitting timing and monitor-
image receiving timing are described below. In other
words, transmission of, in addition to a control packet
requested to have real-time functionality, a video-signal
packet which is not requested to have real-time function-
ality or which allows an error is described below.
[0075] Part (A) of Fig. 7 shows an example of timing
with which the vertical synchronizing information is trans-
mitted by the vertical-synchronization-signal transmitting
apparatus 8.

[0076] The video-signal-switching controlapparatus 9,
and the video-signal switching apparatuses 10 and 11
operate while sharing vertical synchronizing timing of
Field(n), Field(n+1), Field(n+2), etc.

[0077] Part(B) of Fig. 7 shows a transmitting schedule
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of packetized video signals. Part (C) of Fig. 7 shows a
receiving schedule of packetized video signals. In Fig. 7,
packets P transmitted by the video-signal switching ap-
paratus 10 are indicated by voided rectangles. Parts (B)
and (C) show a case in which four packets are transmitted
in each field.

[0078] Asshowninparts(B)and (C) of Fig. 7, the video
signals are transmitted and received in a period of time
after the receiving period t2 on the receiving schedule of
the control command whose real-time functionality
should be guaranteed.

[0079] Accordingly, for a control packet requested to
have real-time functionality, communication within a set
time and the execution of the communication are en-
sured, and transmission of a packet that is not requested
to have real-time functionality is ensured. If communica-
tion with a packet that is not requested to have real-time
functionality fails, the packet is re-sent.

D. Other Embodiments
[0080]

(a) In each of the foregoing embodiments, a system
is described which includes information processing
apparatuses each having a function of receiving and
transmitting a data packet whose real-time function-
ality should be guaranteed and a data packet whose
real-time functionality does not need to be guaran-
teed.

However, another embodiment of the present inven-
tion is applicable to an asynchronous network sys-
tem including an information processing apparatus
that transmits and receives only data packets whose
real-time functionality should be guaranteed, and an
information processing apparatus that transmits and
receives only data packets whose real-time function-
ality does not need to be guaranteed.

(b) In the foregoing embodiments, a case in which
video-signal switching apparatuses and a switching
control apparatus therefor are connected as pieces
of video equipment has been described. However,
other video equipment may be connected.

For example, image-capturing cameras, monitoring
cameras, other types of image-capturing apparatus-
es, and a control apparatus therefor may be con-
nected. In addition, for example, a video server, a
video cassette recorder, and another type of storage
apparatus may be connected.

(c) In the foregoing embodiments, a video-signal
switching system has been described as an example
of an asynchronous network system. In addition, a
case in which pieces of video equipment are con-
nected as a type of information processing appara-
tuses forming the asynchronous network system has
been described.

However, the information processing apparatuses
forming the asynchronous network system may be
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other pieces of electronic equipment. For example,
they may include a speaker, a tuner, an amplifier, a
switcher, and other pieces of audio equipment.

(d) The asynchronous network system is applicable
to network systems for consumer use and to network
systems for business use. For example, the asyn-
chronous network system is applicable to broadcast-
ing systems and terminal systems. In addition, the
asynchronous network system is applicable to back-
bone systems between bases.

(e) The transmitting and receiving functions in each
of the foregoing embodiments may be provided in
information processing apparatuses for application
systems of the embodiments. For example, the
transmitting and receiving functions may be provided
even in computers, printers, digital cameras, game
machines, scanners, portable information terminals
(such as portable computers, cellular phones, port-
able game machines, and electronic books), time-
pieces, image players (e.g., optical disc apparatus-
es, home servers), monitors, and television receiv-
ers.

The transmitting and receiving functions can be pro-
vided not only in the form of a processing board, a
semiconductor chip, or another type of hardware,
but also in the form of a program executed on a com-
puter.

(f) In the above-described embodiment, a case in
which the time-synchronization-information-data
transmitting apparatus 4 is separated from the infor-
mation processing apparatuses 1, 2, and 3 has been
described. However, the time-synchronization-infor-
mation-data transmitting apparatus 4 may be provid-
ed in one of the information processing apparatuses
1,2, and 3.

[0081] The present invention contains subject matter
related to Japanese Patent Application JP 2004-321863
filed in the Japanese Patent Office on November 5, 2004,
the entire contents of which are incorporated herein by
reference.

[0082] In so far as the embodiments of the invention
described above are implemented, at least in part, using
software-controlled data processing apparatus, it will be
appreciated that a computer program providing such soft-
ware control and a transmission, storage or other medi-
um by which such a computer program is provided are
envisaged as aspects of the present invention.

[0083] Although particular embodiments have been
described herein, it will be appreciated that the invention
is not limited thereto and that many modifications and
additions thereto may be made within the scope of the
invention. For example, various combinations of the fea-
tures of the following dependent claims can be made with
the features of the independent claims without departing
from the scope of the present invention.
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Claims

1.

An asynchronous network system comprising:

a transmitting apparatus which transmits time-
synchronization-information data through an
asynchronous network; and

a plurality of information processing apparatus-
es which share identical time information by re-
ceiving the time-synchronization-information
data,

wherein at least one data item whose transmis-
sion and reception within a predetermined
reaching time are requested to be guaranteed
is transmitted by one information processing ap-
paratus among said plurality of information
processing apparatuses to at least one of the
other information processing apparatuses in a
state in which said one information processing
apparatus occupies a first interval on a commu-
nication schedule based on time-synchroniza-
tion information represented by the time-syn-
chronization-information data.

The asynchronous network system according to
Claim 1, wherein said at least one data item whose
transmission and reception within the predetermined
reaching time are requested to be guaranteed is con-
trol data for instructing each of said plurality of infor-
mation processing apparatus to perform an opera-
tion.

The asynchronous network system according to
Claim 1, wherein said plurality of information
processing apparatuses are pieces of video equip-
ment.

The asynchronous network system according to
Claim 3, wherein the pieces of video equipment are
pieces of broadcasting equipment.

The asynchronous network system according to
Claim 1, wherein said transmitting apparatus which
transmits the time-synchronization-information data
is provided in one of said plurality of information
processing apparatuses.

The asynchronous network system according to
Claim 1, wherein said at least one of the other infor-
mation processing apparatuses includes a determin-
ing section which monitors reception of at least one
data item whose transmission and reception in the
first interval are needed to be guaranteed and which
determines whether or not data is successfully re-
ceived in a second interval on the communication
schedule.

The asynchronous network system according to
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10.

11.

Claim 6, wherein said at least one of the other infor-
mation processing apparatuses includes a reporting
section which reports the result of the determination
by said determining section to said one information
processing apparatus which transmits said at least
one data item.

An information processing apparatus for sharing
identical time information with at least one different
information processing apparatus existing on an
asynchronous network,

the information processing apparatus comprising a
transmitter which transmits, in a state in which said
transmitter occupies a first interval on a communi-
cation schedule based on the identical time informa-
tion as time-synchronization information, to said at
least one different information processing appara-
tus, at least one data item whose transmission and
reception within a predetermined reaching time are
requested to be guaranteed.

An information processing apparatus for sharing
identical time information with at least one different
information processing apparatus existing on an
asynchronous network,

the information processing apparatus comprising a
determining section which determines whether or
not at least one data item whose transmission and
reception within a predetermined reaching time are
requested to be guaranteed and which is transmitted
from said at least one different information process-
ing apparatus has normally been received within the
predetermined reaching time.

The information processing apparatus according to
Claim 9, further comprising a reporting section which
reports the result of the determination by said deter-
mining section to said at least one different informa-
tion processing apparatus which transmits said at
least one data item.

A data-transmission managing method for an asyn-
chronous network system including a transmitting
apparatus for transmitting time-synchronization-in-
formation data through an asynchronous network
and a plurality of information processing apparatus-
es which share identical time information by receiv-
ing the time-synchronization-information data,

the data-transmission managing method comprising
the step of transmitting, by one information process-
ing apparatus among said plurality of information
processing apparatuses, in a state of occupying a
first interval on a communication schedule based on
time-synchronization information represented by the
time-synchronization-information data, to at least
one of the other information processing apparatus-
es, at least one data item whose transmission and
reception within a predetermined reaching time are
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requested to be guaranteed.

A data-transmission managing method for an asyn-
chronous network system including a transmitting
apparatus for transmitting time-synchronization-in-
formation data through an asynchronous network
and a plurality of information processing apparatus-
es which share identical time information by receiv-
ing the time-synchronization-information data,

the data-transmission managing method comprising
the step of, by one information processing apparatus
among said plurality of information processing ap-
paratuses, determining whether or not at least one
data item whose transmission and reception within
a predetermined reaching time are requested to be
guaranteed and which is transmitted from at least
one of the other information processing apparatuses
has normally been received within the predeter-
mined reaching time.

A program for allowing a computer to execute
processing, the computer controlling the operation
of an information processing apparatus which
shares identical time information with at least one
different information processing apparatus existing
on an asynchronous network,

the processing comprising the step of transmitting,
in a state of occupying a first interval on a commu-
nication schedule based on the identical time infor-
mation as time-synchronization information, to said
at least one different information processing appa-
ratus, at least one data item whose transmission and
reception within a predetermined reaching time are
requested to be guaranteed.

A program for allowing a computer to execute
processing, the computer controlling the operation
of an information processing apparatus which
shares identical time information with at least one
different information processing apparatus existing
on an asynchronous network,

the processing comprising the step of determining
whether or not at least one data item whose trans-
mission and reception within a predetermined reach-
ing time are requested to be guaranteed and which
is transmitted from said at least one different infor-
mation processing apparatus has normally been re-
ceived in the predetermined reaching time.
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FIG. 7
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